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AddItional Keyphrases: variation, source of chromatography, reversed-phase pheochromocytoma
Reversed-phase "high-performance" liquid chromatography (HPLC) with electrochemical detection is now an accepted technique for measuring catecholamines in plasma, platelets, and urine (1-3). However, there is still considerable disagreement regarding methods of collection and storage of specimens.
Petterson et al. (4), using a radioenzymatic method of measurement, found catecholaniines to be stable in heparinized blood for several hours at room temperature and in plasma for several weeks on storage at -20 #{176}C. Some workers suggest that catecholamines may be stable in plasma for as long as 240 days at -20 #{176}C, but others (5) disagree.
We have used HPLC to assay catecholamines in plasma and platelets separated from whole blood collected into EDTA. To standardize the method of sample treatment, we investigated the stability of catecholainines in whole blood stored at room temperature for up to 3 h before separating the plasma and platelets. We also examined the stability of these analytes in plasma and platelets stored for up to three weeks at -20 #{176}C.
Measurement of catecholanune concentrations in platelets may be of clinical unportance in the diagnosis of pheochromocytoma (6). The concentration of catecholamines in plasma may fluctuate considerably, but their concentration in platelets tends to be more constant, thus providing a Department of Medicine,University CollegeLondon,The Rayne Institute, University Street, LondonWC1E GJJ, U.K.
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long-term index to concentrations of catecholamines in the circulation. Platelets are also of interest here because they reportedly (7) can release catecholaniines under the influence of aggregatory agents such as thrombin and ADP.
Materials and Methods
Specimens were collected from eight healthy volunteers, four women and four men, ages 19 to 57 years, and two patients with pheochromocytomas. Only plasma was available from one patient, whose results are not included in the statistical analysis but are shown in Table 1 . Because the stability of catecholamines was under investigation and we were not attempting to determine a reference interval, the subjects were neither fasted nor supine at the time of blood collection. From each subject 30 mL of venous blood was drawn, into three 10-mL glass tubes containing EDTA as anticoagulant (2.7 nunol/L, final concentration).
We centriftiged one of the three 10-mL blood specimens immediately (120 x g, 15 mm), then recentrifuged the resulting platelet-rich plasma at 2000 x g for 15 mm, to sediment platelets. The plasma was removed and the platelet pellet was washed in Tyrode buffer according to the method of Da Prada and Picotti (8). The platelet pellet was then homogenized in a ground-glass homogenizer, and the homogenates were sedimented by high-speed centrifugation. The supernates were extracted and analyzed immediately for catecholamines. Platelet proteins were determined colorimetrically (9). The remaining two blood specimens were left at room temperature for 90 and 180 mm, respectively, after which we separated the plasma and platelets and analyzed them for catecholamines. Plasma samples and platelet pellets were also stored separately at -20 #{176}C and analyzed three weeks later.
Results from two patients with pheochromocytoma are reported in Tables 1 and 2 , but not included in the statistical analysis.
The HPLC method was that described by Smith et al. (1,  2) . We injected 100-giL samples onto the reversed-phase column. Within-batch CVs for norepinephrine (2.026 nmol/L) and epinephrine (0.846 nmol/L) in plasma were 10% and 17%, respectively. For storage experiments we expressed the results as the percent change in catecholamine concentration (Table 2 ). There were no significant changes in cate-
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cholamine content in any of the specimens, nor was a trend 6.64 apparent for any of the specimens (e.g., in Figure 1 ).
We conclude that in our hands, blood specimens collected into EDTA for catecholamine analysis by HPLC are remarkably stable, whether in normal and increased concentrations, and that such samples may be safely transported at room temperature if the journey takes less than 3 h; frozen specimens are stable for up to three weeks. Our findings support the conclusion of other workers (4, 5) that the elaborate collection and storage procedures previously recommended are unnecessary.
